A B S T R A C T The present experiments were undertaken to investigate the mechanism whereby the parasympathetic nervous system may be involved in the renal regulation of solute-free water excretion. The effects of interruption of parasympathetic pathways by bilateral cervical vagotomy were examined in eight normal and seven hypophysectomized anesthetized dogs undergoing a water diuresis. In the normal animals cervical vagotomy decreased free-water clearance (CH20) from 2.59+0.4 SE to-0.26±0.1 ml/min (P < 0.001), and urinary osmolality (U0.m) increased from 86±7 to 396+60 mOsm/kg (P < 0.001). This antidiuretic effect was not associated with changes in cardiac output, renal perfusion pressure, glomerular filtration rate, renal vascular resistance, or filtration fraction and was not affected by renal denervation. A small but significant increase in urinary sodium and potassium excretion was observed after vagotomy in these normal animals. 
INTRODUCTION
There is considerable evidence that the autonomic nervous system, including both sympatlhetic (1) (2) (3) (4) and parasympathetic pathways (5) (6) (7) , is involved in the regulation of renal water excretion. The mechanisms for these effects have, however, not been entirely de- fined. With the use of bioassay techniques, some investigators have suggested that the antidiuretic effect of cervical vagotomy is mediated by an increase in endogenous vasopressin (ADH)' (8) . Other investigators, however, have failed to demonstrate a difference in ADH blood levels between control and acutely hypophysectomized animals with the use of bioassay techniques (9, 10) . Additional doubt as to the mechanism whereby cervical vagotomy may alter renal water excretion is derived from the recent studies of Ledsome, Linden, and O'Connor (11) and Lydtin and Hamilton (12) . These investigators (11, 12) the absence of vagotomy should similarly abolish this diuretic effect. Both of these groups of inxvestigators (11, 12) , however, foulnd that the dituretic effect of left atrial distension was niot abolishe(d by the exogenous infusion of vasopressin. thius casting considerable doubt on whether suppression of release of enidogenious ADH is involved in this mechanism. A major question thus remains as to whether the antidiuretic effect associated with interruptioin of cervical vagal fibers is mediated through the release of vasopressin or through some inidependent effect on neural or neurohumoral pathways. MIoreover, since cervical vagotomy interrupts both afferent andl efferent parasympathetic pathways. the effect couldl be related to interruption of parasymiipatlhetic efferent fibers rather than, as proposed, the parasympathetic afferent pathwxays. A concomitant release of increased sympathetic efferent tone could also be involved in this antidiuretic effect. Such an increase in renal adrenergic neural tone or circulating cateclholaminies could in turn produce an antidiuretic effect independent of vasopressin release by altering renal hemiodvrnamics and solute excretion rate ( 14, 15) or, as has been recently proposed for beta adrenergic stimulation (1, 2) , by directly increasing the wvater permeability of tlle renal tubular epithelium. (17) . The following abbreviations will be used; glomerular filtration rate (GFR), renal plasma flow (RPF), renal vascular resistance (RVR), filtration fraction (FF), free water clearance (CH2o), anid urinary osmolality (Uosm).
RESULTS
Effects of bilateral cervical vagotorny in norntal dogs undergoinig a water diuresis (Fig. 1, Table I ). In Fig.   1 is illustrated the effect of bilateral cervical vagotomy to increase urinary osmolality (U.m.) and decrease free-water clearance (CH2o) in a dog undergoing a water diuresis. This antidiuresis occurred in the absence of changes in renal perfusion pressure, glomerular filtration rate (GFR), and renal vascular resistance (RVR). In Table I (Fig. 2-3 , Table II ). In Fig. 2 Fig. 3 . Effect of parasympathetic efferent blockade in intact animals and vasopressin in hypophysectomized animals.
In Table III are shown the GFR, renal plasma flow, urine flow, CH20, and U..m in the two animals which received varying intravenous doses of atropine, curare, or both. These drugs were found to affect neither renal hemodynamics nor the renal diluting capacity. The low level of U..m (range 46-77 mOsm/kg) suggested maximal suppression of endogenous vasopressin throughout these experinments. In six kidneys in three animals the administration of exogenous vasopressin (30-40 uU/ kg per mni) increased the mean Uo..m from 94±9 to 222±17 mOsm/kg (P < 0.001) as CH2o decreased from 1.82+0.21 to 0.13±0.17 ml/min (P < 0.001). Renal hemodynamics vere unchanged in these animals. DISCUSSION
Recent evidence suggests that changes in autonomic neural tone may influence the rate of renal water excretion in the absence of changes in plasma osmolality (14, 6, 7) . Such an effect of the autonomic nervous system could be mediated by an alteration in renal hemodynamics, particularly renal perfusion pressure and glomerular filtration rate (14, 15) , a change in the rate of solute excretion (18), a change in the endogenous release of vasopressin (4), or a direct effect on' the water permeability of the renal tubular epithelium (1-3). In regard to the latter possibility, there is considerable evidence that the effect of vasopressin on renal tubular water permeability is mediated by enhancing the intracellular concentration of cyclic AMP (19, 20) . On this background a direct effect of the sympathetic nervous system oni renal tubular water permeability has been suggested since alpha adrenergic stimulation has been shown to decrease and beta adrenergic stimulation to increase intracellular cyclic AM 1' in several tissues (21) . Comiipatible with this possibilityare results in in vivo studies in which alpha adlrenergic stinmulation with norepinephrine has been shown to reverse the antidiuretic effect of vasopressin (1, 3) wlhile beta adrenergic stimulation with isoproterenol h1as been shown to mimic the antidiuretic effect of vasopressin (1, 2, 4) . MToreover, in in vitro experiments. norepinephrine has also been shown to inhibit the vasopressin-induced osmotic movement of water across the toad bladder (22-23). Bastide and Jard (24) have, however, demonstrated that norepinephrine alone increases osmotic water permeability of the frog skin. Also, recent results from our laboratory (4) indicate that the antidiuretic effect of beta adrenergic stimulation with intravenous isoproterenol is mediated through a release of vasopressin rather than a clirect intrarenal effect on either renal hemodynamics or wvater permleability of the tubular epithelium.
The present studies were therefore uindertakeni to investigate the characteristics of the antidiuretic effect associated with interruption of cervical Xvagotomiiy and whether this antidiuresis miay also involve a release of endogenous vasopressin. In previous studies on the effect of cervical vagotomy. renal hemodynamics either have not been examined, or nmeasurements have been limited to glomerular filtration rate which either decreased (7) or was unaltered (6) . In the present study, cervical vagotomy resulted in a consistent aintidiuretic effect in the absence of changes inl relnal perfusion pressuire, -lomeruilar filtrationl rate, renal vascular resistance. and filtration fractionl. Also, this aiitiditiretic effect was not inifluenced b1 renial (lenervation. Thlus the antidiuresis resulting fromii vagotomy hadl thle chlaracteristics of increased water reabsorptioni due to vasopressin. While such a conclusioni differs fromii the bioassay results of Usami, Peric, and Usami (9) anid Chien, Peric, and Usami (10) The finding that hypophysectomy abolished this effect of cervical vagotomy on renal electrolyte excretion is consistent with previous observations that exogenous administration or endogenous release of vasopressin in the water-diuresing animal is associatedl with an increase in electrolyte excretion (27) .
In contrast to the antidiuretic effect of beta adrenergic stimulation (4) 
